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64) BDMEDCAL N PLANT MATERIAL AND ITS M ANUFACTUR KG METHOD 

$7)Abstract 

PURPOSE:To provide a bbmedbal *m plant m ate rial w ith high affhity for organ ism extremely 
easy to penetrate and high strength, by setthg gaps, when a r ho fes connect three 
d m ens bna lly to each other, betw een parte le connecthg structures, w h bh spec ifc s ize 
parte les connect to each other. 

CONST (TUT D N :Gap parts 2 whbh a r holes 3 w ith a see 2-800nm three d mens bna 1^ connect 
to each other are set betw een parte b connecthg structures whbh particles 1 w ith a size 10- 
800j4m connect to each other. The parte fes 1 are to be a most h a spherbal shape and to have 



open ar holes w ith a diameter not brger than 2nm . The parte fes lare to be m ade of one of 
abm ha based ceram b, zircon b based ceram b or abm ha-zreonb based ceram b, or a cabbm 
phosphate based compound. The parte fes I cons bt of a sobtbn phase of hydroxide apatite and 
tertbry cab urn phosphate. 
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(54) [»9)o«m *^>r/?>himfttf*c!)«i*ts 



(57) [ttMR*0KB] 

TlftTgl 0-8 0 0Kma)ll8«tt<DliRttHttfcL. C 
4tlCtt^ft2-1 6 0 0nmO)BS«ttfl)Rr«1t*l»*a 
pU OOKg/cm 2 -CrtJ&Lfc*. 

&£>IIgS2<!:<7)J£^S 1/S2/)<0. 2-5t'fc|>: 

««+i:»ffl*t«t4tSiiI»*«^(**7X» 



itmm 4 1 mwmmm<7)^ s s v >? x 
t ft* 1 1- m** 1 4 1» l n* a 3 1 cGKto 4* -r > 

[■*#* 5 ] mtBMftMttA* l ) ;u v<? AS* ^ 

[0001] 



[*«±0Wffl#»] **B(*. Stt-fV^I/MM* 

i*. mmm. BrftHm, mnn. omtm, mnmo 

E*»BI=fct^r LT»Bl::«ffl*;li 
[0 0 0 2] 

[0003] **W#6l*Rlc±#«»tt)&<K< Lfrfc 

'i>BS6 0-5 0 7 4 4^H>*&Ufcl*T> rtJUv^A/'J 
>^Jt1. 4-1. 7 5 CO 'J >B*^i/^A**±*^: 

o. 5 -1 5ii%07Ji/* , ;±a*RB^t»- , j >s£ 

[0 0 0 4] »MtO-f >^7>H#»tt, 

>*<0pT«tt»TL»rt#*»A-r**/4^, 

SA-r**j**«*K<f4feff*3*irj3y, z*i&a>sa 

[0 0 0 5] 

1*1 0 0jUmfIjg<7>*£fc&ft£^LT^T^ *<D& 

?Lrt^a>±(*#<D«A^ficp»-r, ff««ttlc«6t^ 

5»ft#HW::H***ifc. CO)*?***©* 
7LR{*l*aS *<* L < i&l^tztibs fiT-ftt o fc y o fc y 

[0 0 0 6] 

*0B*m*BW<Dft*Lft*-*W±lc**< LfcHTL 



[0 0 0 7] SP*k *^(04^>?7>htt»t 
0~8 0 0jimattWaKLfctlk?aiMta 

Ktt^a««*wic»«-r***$2-8oo 

|/mO»ft*<=*^WIcaaLT<f:4ffil8ffl**-r*i: 
BJMIAW9 OKZ&k&z bZftWit*Z> 0 *fc, * 

BUBos-tn' > hwscDsasfti*. ¥«3tt^ ft 

5 ^ mmTOBfttt^SfflL^rll^ ft 1 0-800/im 
<Z)K»tta)S»IBttt L. CtilC^Tft2-1 60 0 u 
m<DB»ttOW«tt1Ml*?I£U SJBE1~10 0K 

[0 0 0 8] KAT. *£B£S&lcBMIzttW-*-*. * 
ttttLfeo ttictf. 1 0 0 ju m<7> RHBtttt^- 

i:taiiti^^*y, i>toa>a«Lfc 

■ffiOttl:J:'3t, ±##0>«A*<H**trL*tV 
[0009] *5BWOH*-f>^7> h«8fl)ftt** 

±Ga)«iait^&tt7att«anu»ttd*i 

* 2 - 8 0 0 M m<D*?LA* = *7uWlcaa LTtt 

*ffii««**-r*«fl.«iaicft* 0 c^bom?Li4, * 

l=a«L/=BB»?LTf«?LS*<*:*L^£it-eft<, *»?L 
*l3±(»1tfl>«A*ttlf*««lcfc?Lfta>lfct^a»rWft 

[0010] c*itt* a#4»*^&Bil(**tfcBS»tta) 

mtfLtZzklzty* pTKtt<Dy5-3ttW«ffeL, * 
0»KT!**a*a«**««tfB«r 

tt«tt**4*?Latitj#Lft^c>aaL-3oaBKfl. 

■Btf±ctti*flt&*<*&ti« c t ufc tot? 
ft^o msa*<7>Btt^±i*aai-»«**ir*j 
y, mmz&z*ytom&tmv®Mto&&tm- 

»«T?ft*« coj;34*aaai*, tt*^&<o*?L» 
(►©aa^s-caiottBB-eftofc^ *&Ea>S!a 

[0 0 1 1] ±K0)±tt-f httftKfclvc, 
■?-0>*#££ 1 0-8 0 0 jum<i: LfcOl*. 1 0 ji m* 

*riia»*ftft*^«**iit<±f*B»ttM*y. s 



2 



oo^mj:y*#t^aifi*<»L<ffi<. tnvmoxt 

«*©R*jMBcy, »<^tf«ftTJB<«i:4fc*>T»* 
4, *fc, ltE«*3ft<*TL«2itfmiSlTa>l!M[fl.t*f 

*(D-e^(*#i:<z)tt*ttA<*&(cft»tft*o Sic, m 
wtfty, Bti*R^tt : FiBa)*^^^**La<3&«fc 

[0012] #ftliW-RBS**tftt^<, t7Sv»^ 

X, £?^:)-7JiHz7§y9X, r;U51— i?;Ua-7 

/<*-f ht L<i**=y >K*;ui/^AtttAt Lfcy 

>Ka;ui/^ASHz7 5y$Xj&<ff*Ll\> Cti&OJ-b 

7 5'v<7Xi*±jS#-c$>47;u5t\ y;u=j-r*o)» 
»tt^«Ar«*i«7K»ib7/<*-f ht*=y 

i/ ^ A t <D«£4M> b ft 4tt¥4"e fc 4 „ 
[0013] ±E^*-f >^>H##4(Z)Sa*ai3te 
UT, «»»*^lStt : f-g*5//mi2lTfcLfca)l*, 

{7A<J«fiL(c< <fty. ttTO)51IISLfc*ftM#«l36A< 
Hb^Ut:i6s «SM*^fe«Tfl>K**«iBc4<P^. 

^6-c*4, ja*n»*o>3pistt : ?a*3^m^Tt , r4 
fc*£i::8Stf±jb<4fcto, «fcyff*L^o 
[0014] ±Ka>JS»»*fr&-mtt*gi o-8o 

;u«<»it*«<poTRfraa)ttTat»4*a*si^ 

»tff* L < l*X?l/- K^-f -V*ffl^fc«IHMI*-C 
fc4o C0*»*Jfll*4fc, ±EB»«ttA<l6a«tft 
4feto*«ttA<*L<lRl±U tt?9««S^tt&4tJI 

K (PEO) fc4lM*x-7^^a>ffl7^'J;U*/W> 

9 ft 4f©*«/ W > y- fc »*#J * *ft £ £An x r ttfi 

5-30c pOXv'JtHBU X?U— K^-f "VT?2 
0-8 OO^mO)«ttlCjttt-f 4. CCDB#, X?l/— K 

5-f-v<&ttft*tt xe>K;uo>EWEa 
it, ic*ya»i:-r4ftf»-f>^>h*t 

*4. »€>*ifcSttl*7;u-f y S &K»rM<Dtt 

^SlcHS**i4. ft*5X^U— K7-f*0>jfcfHcJ:o 
T(*ll»IBIlrtl=l![i«m-*+iMmia±oa*3W-e*4 
«£fcfc4*<. -t0**ttffl-T4Ci:A<Tf#4o 
[0 0 15] *£iH*^4^«tt1Mll*, fllrtcSPBlc 

1>A<, *-7K>^7^y;u»l!l. *'JX^U >««<!: if 



«»*»tf*-£4tia>-C&4* 
[0 0 1 6] ZO^$t£^fC<D&T&£2 jUm~ 1 6 0 
OjWmi LfcO)tt, 2 jj met y /hSL*i*n0«aMtto 

ufcffi»w*<»b*ifti^e)-e*4 0 i6oo/i 
m<fcy*#<fc4£, »E^±<z)5i«iiticxL<. s» 

*4a*T**ft*?L*«»***iTL*3fcA, 

* L < teT L»T«*oT ttt*(DK*^fll*i*<*ft-r 4 

[0 0 17] *fc, ±E«»Htti:±ERr«1t«!lKi:A< 
*»«-e*4B^ -*ibO)3t«tt, »*tt*<fi»tft 
y. «ja«(D»S3&<B<ft4A:*lw»*Lt^*?Lllia3b< 
»&*i4G>T?#*U* a pI^titiMcOEg (S 

1) £JS*4Hfft0>a& (S2 ) £<Difc2£ (S1/S2) * 

0. 2 -SiLfcOlt 0. 2#»TM*, ^«tt«lR£ 
*A-T4 4:*7L*<D±#l=li«i**<*4*<. *»IH<&« 
•r*4tt«««a*l=2|imJU±0!)**ft*ft^ = 

■c*fti^6r*y, i^«i-5Ki±-c?i*»***i4ftfl, 
/\>ku >yi=»Afti^€)-efc4o frfatt^ cs 

1/S2) fcLT*y»*U*©tt O.5~20fEHT?fc 
4o 

[0 0 18] ±E«»Htti:pr«tt«!lRi:*;E^L. 

lEl-100Kg/cm 2 "CftS!^lxX*4lM*7/< 
-^L/X, 7jC*?UXft<t*TJ#^-f 4 0 C0><t£. 

tt 4 z t ft < mnw&kv*Htmwtvmtitmzi&i* 

««'Crt»**i4^fcA<a*Lt^ c:t*E^i- 

100Kg/cm 2 i:Lf=(DI*, 1 Kg/cm 2 JMT"C 

b-efc4o iooKg/cm 2 w±-ei*«»ii» 

M0il«ttA<S < ft y t»8«tt*<*4c <h <h ft 4<7>t? 

tr 5 Z <t (Ccfc y ^{^fr^T* $ 4 o »ttLfclR*4«3lttS 
C0)«4tt*J:y*fi^E*'C*»'r4Zi:tt, H*4^ 
ttta-T c t ft < ^l4H^^3±^^lc L^t^-lclSjtt 
$«Ct/)<T?§, tt^«tt«iSS»fiJ-r4±'eff*L 

[00 1 9] *<Z>», ^btl/c^<*^filcf 4/)<s * 

f 1 00-50 0 < tolctt»LTRTiBttMR6ttttlR« 
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itftttfMMticCkffu 0>J*tf7;u5:>-£-ei*i 200 

-1 6 5 0 e C, -TlkVtt 110 0-1800 

°C, *J)l,U-7JfcV\t1 2 0 0-1 7 oo°c 

Tfeft, l J>^^^v^A^-tr^5^^^l^*4'Cli9 0 

0°C-1 4 0 0°Ct^ o *tl?tl<DmtfZ?kX\ titf&& 
[0 0 2 0] *»Wt?tt^JS«iS*^^-r-&fctt<DSS! 

*«*±*L, WBftjKBT/^-f k 
*MM&IH<0»£ **L<ffi*U 

[002 1 ] 

fttt*0»TU«afci*±<jifty, «?ift0****<t 
[0022] cottftftftwaoai*. tkbea&-c»i 

S-Tftt^bAMcftft. THREAD* 4«fLS#*-e 

fl£ y t*#^»TLI*AP«ia>«t*l^«»a>ftTlfti: 
LT&£ii£*i4o CJftl*, 7Ktt(0EAtfft?l<0»*»l* 
BnfKDSt^WftE^-cWiSSFtiftfctt (-f>?#hA 
MX) -Cfcfto ftoT> H2(DJ:5lc»^BnfrA<*fttt 

^<7)^?i^ri*, atta>&*fia?BMi (kit, 

rsEMj tEf) ^aSSftftftftSiTKBEAfcT? 



aF*l**TIAfctf*# < Bft* C fcaMMTC**. 
««*.tf. H7, H8l^-r«lc. ffi*(DWR*$SE 
MT*MS*f 4<t 1 OOiwmifi^ftTlA^aSStlftlCtB 

*«EAft-C»IS-r4t 1 oo/«m(7)«?Lli± 
fto fiP*>, «t*a>Ba*ai^«fe4*?Lin*-ei4, *#ft 

OftCaa«lc«*T*l^«»r3W*4fc*. tMBEAS 

ftt^o c®a«>r!fct^Bf3&«±itta>«Atttif 

4t0)£:#;t4o 

[0 0 2 3] C*llC»U *9tW0)±#<{ hti 
Ell ICTF-Tcfcdl^ MStlf:2-800j«mfl) 

»ft*<=*7£WiraaLTft4ffiiBW*^f'r4t(D-efc 

*<ft<, SEMT?«»**t4*ftfii:*aEAaicJ:4 
«fl.«i:l*ai*-a£^1\ LT> C0<fc3ftft?l«| 

atas-ftcticfcy, Lfcaicfc^rffi 

«»^of*«a>«AW#«ic»»tfty, 

[0 0 2 4] 

4o 

0. 6//m<D*»t7/<*-f H»*lZ5Sft 
960) U >Mi3JUiy^AWtiSv^V l J V h (CaO-P 2 

urffltv ctii=*yx^t/>***-r K*©/<-r^y 

*»*nLT7K3R0)X7y*HBLfco ccdx^'J^x:? 
b-K^-f V-CJSttttlcattL, *f»lc^»lcj:y-t*i 
fW^^3 0/im N eOjt/m, 90jUm, 30 

liv f&^!§7 ltm s 2 0/im, eOjUm, 1 3 0^m, 

«*m*T&s!:7ux£iCcfcyjafl*Eao. 5-500 

Kg/cm 2 (0§E^Ig1 OmmroRTOl:^ 

B#r B i*e, 1 1 oo°ciiUM*i 3oo°ca)aK-e2i»iwft 

l*0>«**fTftl\ SW1-31 
[0 0 2 5] ^#btv/•c#i5t^lCOl^T, m?L^, HftA 

m. *»EAai=«fc4*7ia. SEMli, tt^K»« 
I*, «-K»0)KikS, tttta&t/AttitJta&MCU 

2, a4iz7F-r. ^fc, x«@»ra&iCcfcyBirt(**®a) 

[0 0 2 6] tfflOll-eit, E^TtWCliiLf:^ 
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[0027] SEM^ae-CI*. *££ftj5 OjUm(DU 
;U->^A3R©-b 75^ X«*<36« UT3WS Lfc 

[0 0 2 8] *«EAai=«fc*«?LS»*T?l*, 

IC^2 0//m#iaiC^#/j:t 0 -^^5liS$^o *fc1 

•easy, ttT-Moaa» 

[00 29] CSHfifl2] ¥$tt^S 1 . 1 fJimOTJl 

Lfc£fr<D*fc38««1 tH«&¥l«-CK»3 2-3 7 
£*#fc 0 C*l&<DK3PHcfc % L^TI****tt20-80// 

U »tt^31tt«ia+lCft+|ima>*?LA*= 

S4ic^ufc«iic, ««wsasi*i#i=A»T?*y, 

ffiiv\> Ky >y*ff«or tttTOJK*-V>««(*iBc 

[0 0 3 0] [H«S«|3] ¥«dttTS 0.8//mCDv;U 

^Lfcftfr(Dti:jl«E«|1 fcB«fc#B-CK**3 8-4 
3*»fc. C*l€)a>K»ICfcl^rt*#*tt2 0-8 0 

&. *fc. Bttn«sasikffi2^ntti^4:yAff 

T\ «*MDXtttKl*t0>-C*ofc, 
[00 3 1 ] [Jt&fljl ] S5&i;a6lZ^LfcJ;5 
lc, Xffcfth tBi:<*IWbT/<*-f h«3Rlz5««% 
<D';>S*^>^Ai*7X7'J ? h 

tt0B«t!rtt^ri=»«©T* y )i>&*iw&®ntm 



/cm 2 -CrtmLttrtLT. K»4 4~4 9*»fc. Z 

HEAa-ecoans (ins) -ei*i umUTn&nLfrfii 

[003 2] UUtfl2] B5atfB6lziFLfc*3 

0.5Kg/cm 2 , 200Kg/cm 2 TfrfclV K*4 

AJMEtfO. 5Kg/cm 2 
(K»5 0,51) T?l*«*|*a>»ttA<«l#S*ir. /% 

>Ky>yprft4«sww*f»6*Lft^ofc. 20 

0 Kg/cm 2 <D*i£ (1**45 2, 5 3) V\t. 7KISE 
AaiCcfcSaSOtt*, 1 /LimiaTa>»ftL^»»l**l 

[003 3] [tt«B3] »6atfB6l=3FLfcJ:3 

[^4§lcLTia*45 4~5 5£*#fco c*i&a>K*4ri*. 
*ttEA»(=J:&;W3ea)«*. 5 n mlUTaJMLLfrB 

[003 4] [tttMH] a5&tfa6l=^Lfc<fc5 

lc. (S2) £W*tt1Mt (S1) OJ± 

* (S1/S2) * 0. 2JaT*fcl4 5JSl±T?fr4ofcja 

C*i?)OK#4T?li, *BEA&lc«fc-&;li|5ea>«SL 5|i 

//mO)W«tt1*lt*«*DLf:K»5 6&tfK»5 7 "CI* 

[0 0 3 5] [tt««5] &5RXf&6\Z7jiLtz& ; ? 

[0036] CJfcKfle) a5&tfa6icij*Lfc<fc5 

a>y >i*^>ws*7^7u *v htaoiifcB*»* 

SE800Kg/cm 2 T?^L> C 

»Btt*»Btfc. za>ja»«3K^*tta)T^y;u*Rr 

[0 0 3 7] 

h*f»i*, m : f5i^3tr B i(^^-r^^#$2-8oo 
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#ftftp B ia>aa«i=2/im*iis(Z)a«)r 
i: ft i * cfc 5 \z l fc c fc ic * y , utt&c: & 
^rs»»^(D»aa>«AA<#*icsatfty, »±# 

[0 0 3 8] *fc % *«^^>?7>httflli5 
0~8 0%fcl>5tf)m x Rft^£ftoiI£T-&oT : b, 

*7?»-3TtttT(DK»»i*iBce)-f, *i^r-iimHft 
t^fty«t^««wa***L, ±{*^o)-f>^>h 

4 0-7 0%<7>ig^ft*U££J#oTt, 

Sot ta^o>fltt^if jB»-ciia*ift^^ 
ftym^iiits^Lfc. y-f-v^>Kffi5*ffl^ 
fca*inx-ci*s»ica«r * c 1 1 ft < , 

*M*li, tt^rtic«ttfta«ft?Lt#+*a)'^ ±*# 
fc0**tt#a&lc*»fcft*fcfct,lc, *tt<0g»tt 
ict«*irfey, ISMvXfA (DDS) ffl£>£<* 

>r >^^> h*r»fcLrt*ffl-e**o 

[0 0 3 9] *fc % **W©±i»-f>^7 



sua** < ajfi-r* c fc a<-c#*o 

[BIB&0>ffiJ|LftKH] 

[Ell] *«W0)±(»-f h«»a>»7L*fi** 

2] ft*<D±t*;-< > h4*&<&ft?i«t££^-t 

[S3] **Ma>Sllfi«lia)±i*-f>^7>h*t»4«)« 

[gi 4 ] *§&wo>mitem 1 o>^(*-f > htmam 

[0 5] *JS«io>«ia>±i»-f>^>h«»a>«*a 

[0 6] *Jfi«10!)ffi<D±i*«<>^>htt»a)ft7Lg 
MttTTst**- KBIT?**, 
[07] tt««1(D^(*-f V^VhWttO)****^ 

[0 8 ] j±8#j 1 <t>±vm h*f«©ftfl.«#* 
[ft*aMH] 

1 : %L=F. 2 : SRffi, 3 : ft ft. 4 : ftft&S 
« 
Ml] 
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